Abstract: Facility-based antiretroviral therapy (ART) provision for stable patients with HIV congests health services in resource-limited countries. We assessed outcomes and risk factors for attrition after decentralization to community-based ART refill centers among 2603 patients with HIV in Kinshasa, Democratic Republic of Congo, using a multilevel Poisson regression model. Death, loss to followup, and transfer out were 0.3%, 9.0%, and 0.7%, respectively, at 24 months. Overall attrition was 5.66/100 person-years. Patients with .3 years on ART, .500 cluster of differentiation type-4 count, body mass index .18.5, and receiving nevirapine but not stavudine showed reduced attrition. ART refill centers are a promising taskshifting model in low-prevalence urban settings with high levels of stigma and poor ART coverage.
INTRODUCTION
Scale-up of antiretroviral therapy (ART) has increased the number of HIV-infected patients on treatment to 15 million in 2015, of which 11 million live in sub-Saharan Africa (SSA). 1 The number of clinically stable patients accessing health services for ART collection without requiring medical care regularly has increased accordingly. This compounds existing problems in resource-low settings such as overcrowding and diverts scarce human resources needed to care for nonstable patients with HIV. 2, 3 In 2010, Médecins Sans Frontières (MSF) started a decentralization project to provide ART for clinically stable HIV patients through community-based drug refill centers in Kinshasa, Democratic Republic of Congo (DRC). No evaluation of such a task-shifting model exists to date. [3] [4] [5] [6] We assessed outcomes and risk factors for attrition after decentralization in this project.
METHODS

Setting
DRC's capital Kinshasa is a densely populated megacity of 11 million inhabitants. 7 HIV prevalence is 1.2% countrywide and 1.6% in Kinshasa. 8 Less than 25% of eligible patients are on treatment, which is substantially lower than the SSA average. 9 HIV is still highly stigmatized in DRC. 10 In 2002, MSF started an HIV project at Kabinda Hospital, a major referral hospital in the South-Western part of Kinshasa, in collaboration with the Ministry of Health. By 2010, more than 6500 patients were receiving ART at this facility. Its centralized provision of care led to overcrowding and long waiting hours became common, with patients traveling up to 3 hours to reach Kabinda Hospital due to traffic congestion and poor innercity public transport. Consequently, even simple ART collection could easily cost a patient an entire day.
In 2010, MSF started to decentralize ART provision for stable patients to community-based refill centers ["poste de distribution communautaire" (PODI)] in collaboration with the national organization "Réseau National des Organisations d'Assises Communautaires." The main objective was to offer quick and demedicalized access to ART by separating medical care from drug supply. Within 1 year, 3 PODIs were opened across Kinshasa. PODIs are small entities and staffed with lay community workers, who are mostly HIV positive themselves. Appointments are 3 monthly, plus 1 yearly check-up, at Kabinda Hospital. The whole process of registration, adherence assessment, and ART dispensing usually require less than 15 minutes. No medical care is offered, but referral to Kabinda Hospital is organized if needed. Defaulting patients get traced by community volunteers. All services are free of charge. MSF provides medication, financial and technical support, and training for PODI staff.
Design and Study Population
This was a cohort analysis using previously collected routine data from HIV patients who were decentralized from Kabinda Hospital to PODI sites between June 2011 and September 2014. Decentralization criteria were: $18 years of age; being on first-line ART for at least 6 months; being clinically stable for the past 3 months; have a cluster of differentiation type-4 (CD4) cell count of .250 cells per microliter; and not be pregnant. The World Health Organization 2010 HIV guidelines 11 were followed throughout the study period.
Data Management and Analysis
Patient characteristics comprised sex, age, marital status, educational level, nonnucleoside reverse transcriptase inhibitor (non-NRTI) used [efavirenz or nevirapine (NVP)], NRTI used [stavudine (D4T) or not D4T], time on ART, CD4 count, body mass index (BMI), travel distance to PODI, and decentralization site. Outcomes were defined as retained, died, transferred out, and loss to follow-up (LTFU). Attrition was defined as either death or LTFU. Data were regularly entered into a dedicated database as part of routine program activities.
Monthly cumulative incidence was calculated for each outcome. A multilevel Poisson regression model was built to identify risk factors for attrition using incidence rates and rate ratios with 95% confidence intervals, Lexis expansion for time after decentralization, and P-values from likelihood ratio tests.
Ethics
As only anonymized data were used and no intervention or patient contact was made for research purposes, the issue of informed consent did not apply. Exemption from ethics review was granted by the the DRC National Ethical Committee (Kinshasa, DRC). This study met the criteria for analysis of routinely collected program data of the MSF Ethics Review Board (Geneva, Switzerland) and of the Ethics Advisory Group of the International Union against Tuberculosis and Lung Disease (Paris, France). Table, Supplemental Digital Content 2, http://links.lww.com/QAI/A937, displaying patient baseline characteristics).
Attrition increased steadily after decentralization, with LTFU and death reaching 50 (2.2%) and 2 (0.1%), 109 (4.8%) and 4 (0.2%), and 202 (9.0%) and 7 (0.3%), at 6, 12, and 24 months, respectively (Fig. 1 ). Crude attrition incidence was 5.66/100 person-years (95% confidence interval: 4.97 to 6.45) with little variation over time.
Neither demographic or decentralization-related variables but all clinical variables were associated with attrition in the final model. The risk of attrition was reduced for patients receiving NVP (P = 0.008), those not receiving D4T (P = 0.035), those with a CD4 count .500 cells per microliter (P = 0.007), those with a BMI of $18.5 kg/m 2 (P = 0.002), and those who were already on ART for more than 3 years (P = 0.023) ( Table 1) .
DISCUSSION
This is the first evaluation of a decentralization model of HIV care based on community-run ART refill centers. We found low attrition throughout follow-up. Patients with beneficial clinical characteristics had a particularly low risk of attrition.
Most community decentralization initiatives do not task-shift ART provision. [12] [13] [14] [15] [16] [17] [18] [19] [20] Some programs use community health workers (CHWs) for home visits for ART supply [21] [22] [23] [24] [25] [26] [27] [28] [29] or run community ART groups (CAGs) for collective drug collection. [30] [31] [32] [33] Dispensing ART through community-based drug refill centers is a unique feature of this project. Also, most decentralization activities in SSA happen in rural areas, 34 making this study a rare example of task shifting in an urban setting.
Many trials evaluating CHW interventions for homebased ART provision enroll patients at time of ART initiation. [21] [22] [23] [24] [25] [26] [27] [28] [29] As mortality and LTFU are the highest during the early post-initiation phase, 35, 36 their results are hardly comparable with those of our PODI patients. One trial from rural Kenya enrolling only clinically stable HIV patients with monthly ART delivery by CHWs to patients' homes had LTFU of 5% at 12 months, 23, 24 which is similar to our findings. CAG-based ART distribution models aim at reducing the travel time for patients to health facilities by sending one patient per group to collect drugs for up to 10 patients at a time. 37 Retention from such a project in Mozambique with similar inclusion criteria as in our project was 98%, 96%, and 93% at 12, 24, and 36 months, respectively, with the overall attrition rate being 2.1/100 person years. 20, 31 Another CAG project in Lesotho reported 98% retention at 12 months. 32 Although these outcomes are slightly better than in our PODI project, it is worth noting that only 50% of patients in Mozambique and only 33% of patients in Lesotho opted to join CAGs, which might bias these results. Another similar project in an urban slum in South Africa had an attrition rate of 3/100 person years, 33 which is about half of what we observed in Kinshasa. Evidence on community-based ART interventions from DRC does not exist. One analysis of physician-based ambulatory ART clinics restricted to patients receiving long-term ART showed retention of 81%, 75%, 65%, and 57% at 6, 12, 24, and 36 months, respectively, 38 which is considerably worse than in the PODI project and resembles conventional models of care from other SSA countries. 36, 39 In our analysis, no sociodemographic or decentralizationrelated factor was associated with attrition. This suggests that PODIs are suitable for heterogeneous patient groups. Low CD4 cell count and low BMI were also identified as risk factors for attrition elsewhere. 31, 33, 38 D4T was still widely used in DRC during our study period. 40 The reduced risk of attrition found among PODI patients who did not receive D4T as NRTI could be explained by its well-known problematic side-effect profile. 41, 42 Each context needs its own tailored task-shifting model. 43, 44 Home-based ART supply by CHWs is a heavy intervention demanding lots of staff, financial investments, and intensive supervision. 45 This was not considered sustainable for Kinshasa. Also, patients have to be at home for CHW visits and their homes need to be locatable easily, which is challenging in a highly mobile population mostly living in informal housing. The CAG model is suitable for highprevalence rural settings with thin-spread health facilities where group members live close by to each other (eg, in the same village). In an urban low-prevalence setting, CAGs lose their comparative advantage compared with conventional care because patients still need to meet regularly to obtain their medication. Scheduling CAG meetings in a congested megacity such as Kinshasa where patients with HIV live scattered across the city would be time consuming and inconvenient for patients, and logistically difficult to organize. Also, CAGrelated stigma has been reported, 32 and receiving CHW visits or attending group meetings exposes people as HIV positive. The high stigmatization levels would have compromised either CHW or CAG models in Kinshasa. PODIs assured the necessary level of anonymity for this context. Tellingly, the PODI in central Kinshasa was the most frequented of all sites, as its location in the commercial downtown area allowed patients to pick up their medication anonymously during their work day.
Health systems alone will not manage the patient load that comes with further ART scale-up. 2, 46 Also, the World Health Organization is now endorsing ART maintenance by local communities. 47 The PODI model seems to be a promising approach in a context such as Kinshasa and as such has been included in the national strategic plan against HIV 2014-2017 by the Ministry of Health. 48 The strengths of our study include the big sample size and the long follow-up duration, which covers both short-and long-term decentralization effects. Our data derive from routine program implementation, thereby better reflecting real-life conditions of HIV care in SSA than artificial trial environments. Our research was subject to all limitations inherent to retrospective data analyses. Most importantly, we did not have a comparison group. A concurrent group of nondecentralized patients with similar characteristics from the same setting or alternative outcome data from the same patients before decentralization would have enabled us to clearly attribute and quantify the effects of decentralizing patients to PODIs on attrition. Second, we had no data available about patients who met the decentralization criteria but were not decentralized. This might have biased our results. Similarly, our findings should not be extrapolated to patient groups with substantially different demographic characteristics. Third, ascertainment of death relied on information provided by patient relatives to defaulter tracers. Also, patients who reported health problems were sent to Kabinda Hospital for care. Deaths among those patients were not captured. Although this did not affect our overall attrition estimates, it might have led to inflated LTFU and deflated death estimates. 49, 50 Also, the steady trajectory of the attrition levels requires long-term evaluation. Fourth, we did not have clinical or laboratory markers available to monitor adherence, treatment failure, or disease progression after decentralization.
PODIs seem to be perform considerably better than conventional models of care, similar to CHW home visit interventions, and slightly worse than CAGs. PODIs are a promising decentralization approach in urban contexts with high levels of stigma, low HIV prevalence, and low ART coverage. Replications of this model in other settings are needed to appraise its potential to relieve resource-constraint health systems from the burden of stable patients with HIV in the wake of continued ART scale-up.
